October 4, 2010

ANTIDEGRADATION %’ 2.
FACT SHEET A

PSNH is constructing a wet flue gas desulfurization (FDG) system at Merrimack Station to
comply with New Hampshire State Law (HB 1673). This law requires that the station achieve a
90% reduction of air emissions of sulfur dioxide and an 80% reduction of air emissions of
mercury by July 2013.

The FGD system scrubs the stack emissions with a slurry of limestone and water. The slurry is
recirculated as much as possible to the stack. Spent slurry is sent to an absorber where if is
converted to calcium sulfate (gypsum) and wastewater. The gypsum is zeeycled off site and a
small portion of the wastewater that cannot be reused will be disc  to the ash semmg basin.
PSNH is constructing a new wastewater freatment system to tr D wastewater prior to
discharge to the ash settling basin.

The new discharge could affect the quality
003A) to the cooling canal (outfall 003) whick
River. This new discharge prompted NHDES
the provisions of Env-Wq 1708 are met. Further, 'E;m ¥
the new freatment system. ‘

NHDES requires applicants for new or i
discharge and of the river upstream of the
is used to evaluate the resulting water qua ,
compamg the rcsultmg downstream water quali

river’s amzlable mmammg i

ilate wastewater discharges after holding the
acity pursuant to NH RSA 485-A:13,1(a)

obert Wyhe et al IWL-OB-B?:

o Mcmmack ation, FGD Wastewater Treatment System, WT Project 57001495, PSNH,
Bow, New Hampshire, Siemens Water Technologies, Warrendale, PA, 15086, February
27,2009

e Flue Gas Desulfurization Wastewater Treatment Primer, Thomas E. Higgins, PhD.,P.E.,
et al, March 1, 2009, hitp://www, mwmmgmamﬁ% ssues/Teatures/Flue-Gas-
Desulfurization-Wastewater-Treatme :

e Personal communication w/ Ronald J ordan, Engmemng and Analysis Division, Office
of Water, EPA, Washington, DC., May 20, 2009, 10:00 a.m.

The above information was used to determine the list of parameters that are likely to be present
in the new discharge from the FGD wastewater treatment system and that PSNH should be
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required to test for to establish baseline conditions in outfall 003A. The list includes the
following parameters: aluminum, antimony, arsenic, beryllium, cadmium, chromium III,
chromium VI, copper, iron, lead, manganese, mercury, nickel, selenium, silver, thallium, zinc,
chlorides, ammonia (as N), and nitrates (as N).

In response to the NHDES request for information needed to conduct the antidegradation review,
PSNH hired URS Corporation, Washington Division, of Princeton, NJ (URS) and Eastern
Analytical, Inc. of Concord, NH (EAI). For certain pollutants of concern, with extremely low
surface water quality standards criteria in Env-Wgq 1703.21(b), EAI sent the samples they had
collected using special “clean” sampling techniques to Frontier Gmsm ces, Inc. of Seattle, WA
for trace metals analyses in a clean labaramry

ve Summary, the
Sampimg and Analysis Plan, and the analytica} rﬁsuft meluding Chain of Custody,
Quality Assurance and Quality Control data.

Outfall 003A(existing):
Outfall 003A(proposed
FGD Scrubber WW'L

The reason that the flow
is that the soun s

y common pollutants of concern and it can be mnmdered tobe

just a portion of the ack River where initial mixing occurs. The only pollutants added to
the condenser cooling water discharges (outfalls 001 and 002) to the cooling canal are heat and
chlorine, which is only used intermittently.

cooling canal daés f

The antidegradation provisions in Env-Wq 1708.08 (Assessing Waterbodies) requires that
existing water quality be established based on point sources discharging at their allowed loadings
and the highest loadings anticipated from nonpoint sources. There are three major point sources
upstream of PSNH (Concord Hall Street, Penacook, and Winnipesaukee River Basin Program).
NHDES considered the other point source discharges and determined that they could be ignored
since they were either very small, already close to their design flow or located so far upstream
that the pollutants of concern in their effluent would settle out or otherwise undergo




October 4, 2010

biogeochemical transformation processes that made their contributions no longer measurable by
the time they reached the Merrimack River upstream of Merrimack Station. NHDES used 1) the
difference between the POTW’s current flow and its design flow and 2) effluent data from the
most recent permit reapplication (Form 2A) to estimate the future mass load from these upstream
point sources. The addition of that anticipated future mass load, for each pollutant of concern,
resulted in an increase in the average upstream river concentration used in the antidegradation
caleulations. |

NHDES also considered nonpoint source discharges and determined that they could also be
ignored since the pollutants of concern that may occur in stormwater runoff are not significantly
associated with the low river flow conditions used for the antldﬁg&d&ﬁmr‘;caleulanom Further,
NHDES considered nonpoint sources associated with low river flow conditions and determined
that they could be ignored since new sources or increases in these s are not anticipated.

ite mtinely being built and

existing facilities with groundwater quality pr
that are built or expanded, and for any new gmundwamr !
quality at the site boundary with surface waters must meet surface water quality

The NHDES antidegradation calculations rest

1. Fora paramemr for which the receivi

A when there is “reasonable potential” that the
is in accordance with 40 CFR 122.44(d). To determine
approach found in Section 3.3 of the Technical Support

cs Control, EPA/505/2-90-001, March 1991.

Inthe secxmd m@, since there is no available remaining assimilative capacity, PSNH must hold
the loadings for the ollutant:@f concern to the loadings that they are discharging now at outfall
003A. -

In the third case, there is also no available remaining assimilative capacity, and PSNH must hold
the loading at outfall 003A until such time as a total maximum daily load (TMDL) study is
completed. After a TMDL is completed, the allowable loading for the pollutant of concern will
be allocated among all point and nonpoint sources, which could necessitate additional reductions
in load by PSNH.

It is important to note that the concentration limits in outfall 003A that are required to hold the
mass load (lbs/day) to that which exists now will be somewhat higher than the maximum
baseline concentration. This is due to the fact that, as mentioned previously, the flow at outfall
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003A will be reduced by flow of the make-up water for the scrubber. See example calculations in
the section below for arsenic. ~

The results of the NHDES antidegradation calculations are provided in Attachmen
Parameters that NHDES has determined, based on their antidegradation review, need either

permit limits at outfall 003A, or monitoring during the reissued permit te determine the
need for permit limits, are discussed below and are summarized in Table

Aluminum
A limit for aluminum of mg/] is necessary to ensure that the digcharge only causes an

insignificant (<20%) lowering of water quality in the Merrimack in the assessment unit
(AU) that Memmack Station discharges into. However, the N ’E‘S L0 303((1) list indicates

future TMDL established for this ﬁammeter could req
Station.

Arsenic

The antid%grad&tim calculationg for arse

=0.00227 mg/l

There are no New Hampshire surface waters listed as being impaired for arsenic for either
aquatic life or fish consumption. The lack of any listing for fish consumption is due to the lack of
in stream analytical data at low enough detection limits and data for three lakes from the
National Lake Fish Tissue Study (see www.epa.gov/fishadvisories/study/tissue.htm) all showing
fish tissue concentrations for total arsenic less than a detection limit of 0.1 ppb (ug/g). Section
3.2.6 of the 2010 New Hampshire Consolidated Assessment and Listing Methodology indicates
that all surface waters must support fish that are free from contamination at levels that pose a
human health risk to consumers. There are currently no fish consumption advisories for arsenic.
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ng human health criteria in October 2000. However,
ria recommendation for arsenic due to ongoing
of arsenic in fish tissue and lack of agreement on a

‘MeetingCal/l Zf%%%’ﬂﬁ% TAECECDA58525760.0005DC

E ﬁ“ﬁ%‘”@ummmmmz ). New Hampshire promulgated its human health water quality standards
for arsenic in December 10, 1999, before the new methodology and uncertainties came to light.

The EPA Region 6 identified several proble
criteria recommendation for arsenic in their
Health Criterion for Fish Consumption” (Se

www.epa.goviregionb/water/scopro/watershe
update of the interim strategy reports that s

:ms in the derivation of the existing human health
“Interim Strategy: Arseni¢—F eshwater Human
e

MWWMMMWMW

senic criteria without

total recoverable arsenic contained in fish t

recognizing that it appiws to margamc arseni

factors, or 3) recalculate the criteria m reco;

arsemc Itis also

Basis
i} Recalculated
Unknown, 107 risk
MCL ‘
EPA’s CA Toxics Rule
. Recalculated
1.4 Proposed 2007, 10~ risk
1.4 304(a) criteria w/ 107 risk
0.142 304(a) criteria w/ 107 risk
South Carolina 0.14° 304(a) criteria w/ 10 risk
Connecticut” 0.021° Unknown, 10° risk

0.14 ug/l for the 10°® cancer risk.
Inorganic arsenic only
Arsenict3 only

bl S

NHDES is concerned about 1) the arsenic w

Compare with EPA’S Clean Water 2

ct Section 304(a) Recommended Criteria of

ater quality standard being outdated and subject to

revision by EPA, 2) the proposed limit possibly being unnecessarily stringent, 3) the potential for
the federal antibacksliding regulations to require such a limit to be retained in the permit, 4) the
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excessive cost of monitoring for arsenic using clean sampling and analytical procedures, not just
for PSNH but possibly for other permittees and 5) the technical feasibility of achieving the limit.

NHDES has determined that it would be inappropriate to include a numeric permit limit for
arsenic in NPDES permits at this time. NHDES is proposing that the draft permit require PSNH
to monitor and report the concentrations of arsenic in outfalls 003A and 003C (FGD WWTF)
and to conduct fish tissue monitoring for arsenic. The goal of the fish tissue monitoring will be to
develop a site specific bioaccumulation factor (BAF) for arsenic for the middle Merrimack
River. In addition to the effluent and fish tissue monitoring requirements, NHDES believes that a
permit reopener clause should be added to allow the permit to be modified to include a limit if
new information, such as a new water guality standard, indicates that i8 necessary.

NHDES believes that monitoring of the discharge and fish tis nic and the inclusion of

EPA ha:w appmwed state water quahty stany
set equal to the MCL (of 10 ug/l) or recalcul
3.. When new information becomes available, that
quality standard was developed, E qu 1704 allo

site specific criteria.
4, Arsenic does not bmmagmfy, or , ¢ in the food chain
5. Human exposure to arsenic is decre, mamxfac e of pestzczdeﬂ containing

arsenic is being phased out and since 1

6. Using the updated MO dard for fish aonsumptmn in
be violated.
7. site specific arsenic criterion of 0.842 ug/l

for fish consumption in the
ative capacity for arsenic and no reasonable

For § : monitoring of the effluent and fish tissue for arsenic
and con i . As described in Part 1. of the draft permit, PSNH will
have 180 day&i 18h tissue monitoring program for review and approval by EPA and
NHDES such t itont

Copper

The NHDES antidegradation calculations indicate that there is assimilative capacity for copper
but there is a need for both monthly average and daily maximum permit limits.

A monthly average limit of 0.028 mg/1 is necessary to ensure that the discharge only causes an
insignificant (<20%) lowering of water quality in the Merrimack River. A maximum daily limit
of 0.086 mg/l is also required to ensure that the acute water quality criteria is met at the
anticipated maximum daily flow of outfall 003A of 13 mgd. Copper was the only pollutant that
NHDES determined during the antidegradation review would require a maximum daily limit.
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None of the other pollutants evaluated showed reasonable potential for the calculated limit to be
violated.

Mercury

The NHDES antidegradation calculations indicate that there is assimilative capacity for mercury
and no reasonable potential that a limit that would use less than 20% of the available remaining
assimilative capacity for either the aquatic life criteria or the human health criteria would be
violated. However, all New Hampshire surface waters are listed as being impaired for mercury
due to fish tissue concentrations that have led to a statewide fish consumption advisory and
therefore a permit limit is needed to ensure that the loading of mercury in the discharge will not
increase.

The major source contributing to the fish tissue impairment ons from coal fired

power pﬁants The EPA appmwd Nmrthe:ast R@gonai M@r

states that pomt sources cmly acmunt fm 2 1% of the;
mercury are not required in this phase of implemes
anticipated due to New England states implementing
recycling programs such as mercury switches being col
mercury products legislation.

1d the draft permit states that the compliance
ion in the effluent is at or below the

at relates the maximum existing mereury concentration
with the allowable concentrations in the new FGD

nax existing mercury concentration at outfall 003A = 0.006 ug/l
Qrep = Intake flow to scrubber (withdrawal) from ash settling pond = 1.08 mgd
Quoose = flow of discharge from FGD WWTF into ash settling pond = 0.05 mgd
Cogsc = concentration limit at FGD WWTF outfall 003A to hold load

foeg

Resulting in Qoosc =0.13 ug/

Since PSNH will be required to implement a fish tissue monitoring program for arsenic, they
should consider analyzing the fish tissue samples for mercury as well. Baseline and ongoing fish
tissue data for mercury should show the benefits of the scrubber installation over time and
provide a basis for the eventual lifting of the fish consumption advisory.
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Selenium

Selenium was identified as a pollutant likely to be present at elevated concentrations in FGD
systern effluent. The NHDES antidegradation calculations show there is assimilative capacity for
selenium and no reasonable potential for a limit to be violated for outfall 003A as it exists now.
However, NHDES has determined that a limit of 0.058 mg/l may be needed to ensure that the
discharge only causes an insignificant (<20%) lowering of water quality in the Merrimack River.
This is due to the uncertainty as to the effluent concentration achievable with the new FGD
WWTF which is reportedly between 3 and 9 mg/l.

reopener clause be added to allow the permit to be m
outfall 003A ifit is determined during the permit term ¢
limit to be violated. Accordingly, the draft permn contai
requirement for selenium.

le potential for the
 and a monitoring

Chloride

use a violation of the chronic
chloride was identified as a
em effluent. Due to the
uld be appropriate to
‘areopener clause and a

There is no reasonable potential for the existing discharge
aquatic life criteria for chloride. Similar to selenium, howevs
pollutant likely to be present at elevated congentrations in FGD,
uncertainty as to the effluent quality NHD ermined th:
require monitoring for chloride. Accordin ermi
monitoring requirement for chloride.

Ve d Limits or Monitoring Requirements
fmm NHDES Antidegradation Calculations

mif Limits Proposed Permit Limits
faximum Daily | Monthly Average | Maximum Daily
| 19.1 53 13.0
Aluminum, tot NA 1.09 mg/l Report
Arsenic’, tota NA Report, ug/l Report, ug/l
Copper, total 0.2 mg/l 0.028 mg/l 0.086, mg/l
Mercury', total | NA 0.0072ug/l | Report, ug/l
Selenium, totel | © NA NA ~ Report, mg/l Report, ug/l
Chloride NA NA Report, mg/l Report, mg/l
1. The new flow limits are values requested by PSNH in the permit application Form 2C

and were the flows used to develop the proposed monthly average and maximum daily
permit limits.
2. Additional monitoring of FGD WWTF (outfall 003C) and of fish tissue required
Existing limit based on Effluent Limitation Guideline (ELG)
4. Limit of 0.13 ug/l (monthly average) also required at internal FGD WWTF outfall 00

}.xx}
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Water Quality Criteria and Sampling Results' Used in NHDES Antidegradation
Calculations, bold values non-detects, All Units ug/l

Chemical Name | Criteria Used | Criteria from | River Upstream of Outfall 003A
Table 1703.1% | PSNH’ Baseline'

Aluminum, total | Chronic 87 45.36/46.2 ‘ 650

Antimony, total | Chronic 1,600 0.046/0.1391 0.158

Arsenic, total Fish Cons. 0.14 0.364/0414 1.9

Arsenic, diss. | Chronic 150 0.364/0.414 1.9

Beryllium, total | Chronic 5.3 0.06/0.109 o | 1.08

Cadmium, diss. | Chronic 0.8 0.02/0.045 0.1857

Chromium ™, diss | Chronic 24 0.182/.238 1.625

Chromium %, diss | Chronic i1

Copper, diss. Chronic 2.7

Iron, total Chronic 1,000

Lead, dissolved | Chronic 0.54 8.119/0.1

7

Manganese, total | Fish Cons.
Mercury, total | Fish Cons.
Mercury, diss. Chronic
Nickel, diss. Chronic
Selenium, total . | Chronic
Silver, dissolved | Acute
Thallium, total = | Fish Cons.
Zing, dissolved

Chlorides, total
Ammonia {as N},
total

Nitrates (as N),

a hardness of 25 mg/l as CaCO; was used.

samples / adjusted value that includes future load of three major

11l Street, Penacook and Franklin)

samples from outfall 003A

. on only criteria. This value, which is the same as the MCL is used only as a
check.
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